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PREFACE. 


Wireless telephony is €& comparatively new 
field for the amateur to delve in, but the time has 
come, and the facts are now presented in as simple 
and condensed a form as possible at present. 
The fact that many patents are pending in this 
field, both in the United States and abroad, makes 
it somewhat difficult to get the points that would 
prove useful, in building an equipment absolutely 
up to date. But in spite of the reticence of in- - 
ventors and the limited information in print, there 
is enough to be found in well known principles to 
give the amateur the information needed. 

The amateur alone is not the only one con- 
sidered in the preparation of this modest work. 
The every-day man interested in the progress of 
electricity may want to know something about 
the latest inventions and their application. In 
this book, the use of electric waves for audible 
speech transmission is described, and the system by 
. means of which they are employed successfully 
over distances of many miles. 

3 


4 PREFACE. 


The construction of the transmitting station 
with its parts, including the wave producer or 
arc lamp as modified by practice and the receiving 
station with its detector, are entered into so that 
the main ideas involved are rendered clear. 

Though a spark or break system could have been 
described for producing waves, and an electro- 
magnetic system as well for transmitting speech 
by mearis of parallel wires, they have both been 
omitted and space given entirely tu the are as a 
wave producer. | 

It is believed by the author that this little book 
will be accepted by the reader with the full realiza- 
tion of the state of the art. It is not yet fully 
organized, and in consequence time will be neces- 
sary to give it a more systematic outline than that 
presented. But it will surely help to give the 
reader certain ideas which will prove of value 
until that time does come. 


NEwTon Harrison; E. E. 
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CHAPTER I. 

What is Wireless Telephony. Wireless tele- 
phony consists of a system by means of which 
ether waves are projected from point to point and 
produce audible speech. The empty space _ be- 
tween the points and the extent of the distance 
thus represented gives it in this respect the main 
features of wireless telegraphy. The general idea 
is that of producing waves in the ether by means 
of one of three methods, and using them as the 
equivalents of speech by special apparatus. 

The three methods can be named as follows: 

1. By interrupting a circuit containing capacity 
inductance and resistance, called the spark break 
method. Any circuit consisting of a condenser, 
resistance and induction coil supphed with elec- 
trical energy of high pressure will thus produce 
electric waves. 

2. By the use of a high frequency alternator 
such as originally constructed by Nicola Tesla, 
which gave from ten to twenty thousand cycles 
per second in his famous lecture at Columbia 
University, or in his wireless experiments over 
hundreds of miles, giving as many as from fifty 
to one hundred thousand cycles and by means 
of special apparatus, millions per second. 

3. By means of the arc light as invented and 

18) 
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modified by capacity and inductance by Elihu 
Thomson in 1893 and Mr. W. Duddell in 1900. 
Mr. Duddell discovered the properties of the 
singing arc by shunting a circuit of capacity and 
inductance around it. High frequencies were 
thus obtained of an estimated rate of from 300,000 
to 3,000,000 per second. 

The conditions that must be established ie 
ing to Mr. Duddell in connection with these high 
frequency waves produced by the arc are as follows: 

Furst-—That the arc must be supplied by a 
steady source of pressure, preferably storage or 
primary cells if other means are not reliable. 

Second.—Solid carbons instead of cored to be 
used for the arc. 

Third.—The resistance of the induction coil con- 
nected up must. be low. 

Fourth.—-That the condenser must be constructed 
to stand high pressures and sudden changes in 
charge without break-down. 

Poulsen and Collins made other discoveries, the 
former relating to the burning of the are in 
hydrogen, the use of a copper and carbon electrode 
and the latter relating to rotating carbon electrodes 
and the development of the transmitting and re- 
ceiving stations for practical work. 


Ether Waves are Silent. In order that there 
may be no misconception on this score, it is neces- 
sary to state that waves produced in the ether 
cannot be heard by the ear until they are con- 
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verted into their acoustic equivalent. By this is 
meant that the ether waves sent out. by wireless 
telegraphic or telephonic transmitters are received 
and then utilized to produce sound in either a 
telegraphic sounder or a telephone receiver. It is 
also necessary to know that in the ether various 
kinds of waves are produced comparatively short, 
long and of a variety of lengths. Those used in 
wireless telegraphy are very different from those 
employed in wireless telephony. In wireless tele- 
graphy the waves- constantly reduee in size from 
their first dimensions. In wireless telephony they 
are preserved as nearly uniform as possible and if 
they reduce in size appear’in the form of streams 
or trains of waves. 


Importance of the Wave Train. All actions and 
interactions take place in the luminiferous ether. 
Attraction and repulsion are familiar forms to the 
eye when exhibited by positive electrical charges 
repelling each other or negative electrical charges 
repelling cach other. Magnetic north poles do 
likewise and as is well known a magnetic north 
and south pole attract each other. Chemical 
attraction in all its varied forms is simply an 
exhibition of actions taking place in the ether be- 
tween molecule and molecule and atom and atom. 

The familiar phenomena of light, as color, or as 
white light, is in its entirety, simply manifesta- 
tions of ether actions or ether waves. When the 
wave is short and oscillates swiftly, Fig. 1, the 
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light approaches whiteness, when the ether wave 
is longer the light is not affecting the optic nerve 
so acutely and darkness is being approached. 
So the eye therefore is an instrument responding 
to waves of different lengths, generally of a uniform 
character. But if an ether wave within the range 
of the eye were to be gradually modified so that 


L°LDLL_LLOOOOOOOIU_OOF™OOL_OoOOII_ILOIBIL OOOO OOOO IY YY . 
YeEeeEeeeeeeeeeeeer eer il SG ORE PS VERY SMALL WAVE 


Pe PAA LILAC OOO oe EDAD SEO LADRARAAAAA 
o_o OO 000 eee ees PNA ee Mn nr LARGER WAVE 
OP PP PPD LP DPF LPP LOLOL LIF LPP RIDIN ADDS 


WLI PR Oe ai i eee a ae 


PPDPLPLPS ID PDL DD AS DIN ID IVP PAIN 
ATU DL DPD PDD IPAD PPI LP DDDADI PUI A INCREASED AMPLITUDE 
WawavalaVala¥atabatavavalatavavavalavaeaval aUaUalaUaatalavaUsuaUalaU eum 


avAvAVaAUAUauavauaUaUAUAUAUAUMUAUAUAUAUAUAUAUAUAUAVAUAUAUAUR: 
NDI ID DD IIAP DDS PU UU sO GREATER AMPLITUDE 


U UW WAUVAUAUAUAUAUAUAUArAUAUAUAUAvavAvaUaUauavaUaAvauauaule 


SUAUAUAVAUAUAUAUAUNUAUAUAUAUAUAUAUAUAUAURUAUEET rotten iT 


ETHER WAVES, 
OR ULTRA VIOLET 
LIGHT, INVISIBLE 

TOME EYE 


Fic. 1.—Increasing size of ether wave means a different 
color or shade with less light as compared to white. 


the wave were lengthened, then from observing 
white light, every other color and shade would 
pass in succession before the sight until black 
eventually appeared. In wireless telephony a 
uniform train of waves are produced, Fig. 2, and 
their existence, reaching power, and control de- 
termine the success of wireless experiments. As 
may be understood, the wave train may be uniform 
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or interrupted. Even though interrupted, the 
separate sections of the train may be uniform. 
On the other hand, the separate sections of an 
interrupted wave train may be so constituted 
as to diminish in strength. Therefore the follow- 
ing tabulation must be made. 


SUV UU UU UU 
‘owe 


Fic. 2—1. A uniform wave train as employed in 
wireless telephony. 
2. A non-uniform wave train. 
3. Amplitude of wave shown. 


Kinds of Wave Trains. 

First—A non-uniform or irregular set of waves. 

Second. A systematically reducing set of waves. 

Third.—A uniform set of waves. 

Fourth. An interrupted but uniform set of 
waves. 

Fifth —An interrupted but non-uniform set of 
waves. 
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A Damped Wave Train. When a set of waves 
gradually reduce in strength they are called 
damped. A damped wave train therefore consists 
of a set of waves or oscillations which systematically 
reduce, Fig. 3, until they vanish. By means of 
certain electrical conditions a damped wave train 
is readily produced. For instance if a Leyden 
jar or condenser is discharged through a low re- 
sistance, a series of oscillations occur which 
gradually diminish in strength or amplitude. In 
this instance the term amplitude is employed to 


Fic. 3.—A damped wave train of diminishing amplitude. 


denote the height of the wave. Therefore in a 
damped oscillating wave train the amplitude of 
each successive wave is always diminishing until 
zero is reached. If a Leyden jar or condenser, 
Fig. 4, is attached to a high resistance, the oscilla- 


tory discharge will not take place. The energy - 


will simply ooze out, as it were, and no waves be 
produced. Therefore it® must be remembered in 
developing electric waves by condensers that a 
low resistance means oscillations; and a high re- 
sistance, a complete destruction of the waves. 
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Need of Producing a Uniform Wave Train. A 
uniform wave train must be employed in wireless 
telephoning, because on a train of waves of this 
description, that particular set of waves are 
superposed, by which speech is made audible. 
The waves which ultimately produce speech are 
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Fic. 4.—The oscillatory, and the totally damped 
discharge from a Leyden jar. 


superposed, Fig. 5, on the uniform wave train by 
means of a microphone transmitter. The uniform 
wave train itself is produced by means of an arc 
lamp. Consequently the essential elements, Fig. 
6, of a wireless telephone system can be included 
in the following tabulation -— 
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Elements of a Wireless Telephone System. 

First.—A device by means of which a uniform 
wave train 1s produced. 

Second.—A device by means of which the speak- 
ing waves are superposed on the uniform wave 
train. | 

Third.—A device by means of which the waves 
intended for the production of speech are utilized. 


The Arc Lamp a Producer of Wave Trains. The 
idea of building a shunt circuit around an arc 


UNIFORM WAVE TRAIN PRODUCED BY ARC LAMP 
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Fic. 5—How the microphone superposes the speech 
producing wave on the uniform wave train. 


lamp as illustrated in Fig. 6 is to begin with the 
production of high frequency oscillations for the 
experiment in view. The apparently simple way 
to produce oscillations required for wireless is by 
means of an alternator, but the difficulty and 
expense of construction tested the ability of 
Nicola Tesla to the full. His alternator gives at 
least fifty to one hundred thousand cycles per 
second. The machine was built to run at a few 
hundred revolutions per minute and produce an 
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active voltage, with an output of about one 
kilowatt. 


Finding the Length of an Ether Wave. Con- 
siderable curiosity is manifested by readers as to 
the way of getting the length of an ether wave. 
The simplest statement that can be made is to the 
effect that the number of waves per second deter- 
mine their length. 


CHOKE COIL CONDENSER 


PRIMARY COIL 
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Fic. 6.—Duddell’s arc system, in which the elements are 
shown as follows: the are which produces oscillations; 
the microphone which superposes its waves on the 
oscillations of the arc, and choke coils to throttle return 
currents. The primary and secondary coils are equal 
in turns. The condenser prevents current from the arc 
circuit entering secondary coil. 
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By knowing the resistance in ohms, the induct-- 
ance in henrys, and the capacity in farads it is 
possible to calculate the length of the wave di- 
rectly. On the other hand these conditions supply 
data for a computation of the number of oscilla- 
tions per second. 

The number of waves per second are equal to 
the following; waves per second = One + [6.2832 
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times (the square root of the self induction in 
henries times the capacity in farads) | or may be 
represented as follows: 

ir 
6.2832 V henrys x farads 

Suppose calculations, which can be found in 
any good text-book, show 1,000,000 waves per 
second. Then each wave must be about .186 
mile long or a matter of 1000 feet. The only 
thing done in this case was to divide the million 
waves per second into 186,000 miles, the speed of 
waves per second in ether. This division shows 
the length of the wave in percentage of a mile or 
feet as given approximately. 

If 186,000 waves per second are given off, then 
each wave would be a mile long, because 186,000 
miles divided by 186,000 waves per second gives 
this result. In wireless telephony the number of 
waves per second are fairly high though not as 
rapid as the numbers seem to indicate. A million 
waves a second, give a wave length of about a 
thousand feet, consequently twice as many would 
give a wave length of only 500 feet, and twice as 
many again a length of only 250 feet, etc. 


Waves per second = 


CHAPTER II. 


—— 


Frequency and Radiation. The use of high fre- 
quency waves from alternators, spark gaps or 
arcs is necessary because the reaching power of 
the equipment is dependent upon this feature. 

One of the points to be noted particularly is as 
follows: That the radiation increases with the 
fourth power of the frequency. This fact can be 
readily grasped on the basis of the following 
figures :— 


Range Frequency or Radiation 
of Double Waves from 
Distance. per Second. Antenne. 

1 10,000 1 
4 20,000 16 
16 40,000 256 
64 80,000 4096 


Another feature brought out in this investiga- 
tion is that the range or mileage of the apparatus, 
Fig. 7, varies as the square root of the radiation 
intensity. Consequently in the table, the middle 
column of figures show the doubling of the waves 
per second, and the columns on either side show 
the effects of this increase in the waves per second 
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in a practical manner. The column - entitled 
Radiation from Antenne is based upon the. state- 
ment that doubling the waves per second means 
16 times the radiation intensity. In other words 
it is almost the same as doubling the intensity of 
a center of light and saying that the light radia- 
tion is increased thereby 16 times. On the other 
hand the range of distance greatly increases by 
this means. When the waves are doubled per 
second, the range is increased four times. If 
another doubling of the waves takes place, the 
range 1s increased again four times and so on as 
indicated in the table of figures. 


The Transmitting Station. <A transmitting sta- 
tion as explained must consist of a source of unt- 
form ether waves. The shorter the waves up to 
certain limits the better. An arc lamp or a high 
frequency alternator are the only means employed 
at present, Fig. 8, with any practical success. The 
arc lamp for the purpose may be constructed 
specially to obtain the best results, namely, the 
highest number of waves per second. But an arc 
lamp with hand adjustment will also suit the pur- 
pose. The details of the arc lamp will be given 
later. At present the outlines of the transmitting 
station involve the following parts :— 


Parts of the Transmitting Station. 
First—The microphone transmitter circuit. 
Second.—The arc lamp or wave producing circuit. 
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Third.—The radiation or antenne circuit. 

In this sketch the arc lamp is connected across 
the mains and a condenser in series with a re- 
sistance and a transformer coil. The aerial is 
grounded via a secondary coil acting in combina- 
tion with the primary coil of the arc circuit. 


AERIAL 
(3RD PART) 


TUNING COIL 


(2ND PART) (18T PART) 


TELEPHONE 
RECEIVER 


ELECTROLYTIC 
DETECTOR 


CONDENSER 


BATTERY 


GROUND PLATE 


Fic. 9.—Parts of the receiving circuit showing the 
following :—Ist part: the telephone receiver circuit. 
2nd part: the detector circuit. 38rd part: the 
aerial and tuning coil circuit. 


The Receiving Station. The aerial in this sta- 
tion is connected to a tuning coil, and the waves are 
received, Fig. 9, through an electrolytic detector. 
The parts composing this station are as follows:— 
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Parts of the Receiving Station. 

First—The Telephone Receiver Circuit. 
Second.—The Detector Circuit. 

Third.—The Aerial and Tuning Circuit. 

An electrolytic detector is advised by experts 


developing this art, otherwise one constructed so. 


as to respond to the waves by minute variations 
in temperature. This detector belongs to the 
thermal type and is also in practical use. The 
electrolytic detector is simple in construction and 
may be purchased for a nominal sum or constructed 
according to directions to be given later. 

The receiving station is not as difficult a problem 
as would be supposed. In wireless telegraphy the 
transmitting is readily accomplished by means of 
a powerful coil; the coherer for receiving, supply- 
ing the difficulties. In wireless telephony the 
transmitting must be-done with either a specially 
constructed dynamo or an arc lamp to obtain the 
correct character of wave. 

In wireless telegraphy the wave impulse is a 
powerful and comparatively short one. In wire- 
less telephony the wave in not an impulse, but a 
continuous train and therefore represents engi- 
neering difficulties when conducted on a large 
scale apparently the reverse of those experienced 
in wireless telegraphic work. 


Supplying the Arc with Current from a Battery. 
A single arc ordinarily’requires about 50 volts 
therefore at least 25 bichromate of potash cells 
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would be necessary. But the wave producing arc 
requires much more voltage to be effective. The 
kind of cells recommended on, account of their 
cheapness, Fig. 10, are the’so-called carbon cylinder 
cells. These cells are composed of an outer glass 
jar; a large carbon cylinder, on the top of which 
in the middle is an insulator, a zinc rod and a 
solution of battery fluid. 


CARBON PLACE FOR 
CONNECTION INSULATOR 


ZINC ROD 


INSULATOR 
FITTING INTO 
HOLE IN CARBON 


CARBON 
GLASS JAR CYLINDER 


Fic. 10.—Parts of a carbon cylinder cell useful for closed 
circuit work and cheap to operate. 


The carbon cylinder cell as purchased in the 
supply store is generally regarded as one of the 
open circuit type. It is supposed to be used with 
sal-ammoniac. But it is an excellent and in 
addition a very cheap form of closed circuit cell 
if the sulphuric. acid-bichromate of potash solu- 
tion is employed as follows:— 


296 WIRELESS TELEPHONE 


Battery Solution as Mixed. | 

First.—Dissolve bichromate of potash in hot | 
water until the solution is saturated. 

Second.—Carefully add. in small quantities the 
sulphuric acid, stirring it up and letting it cool 
sufficiently. 


10 OF WATER TO 1 OF ACID 


SS 
~~ ~MERCURY 


DILUTE SULPHURIC IN TEST TUBE TO CLEAN ZINCS 


PLATE WITH A LITTLE ACID SOLUTION 
AND THE MERCURY : 


Fic. 11—To amalgamate zincs they are dipped until 
clean and then well rubbed with the mercury until 
very bright by means of a rag. 


Third.—Take from three to five parts of water to 
one part of this fluid for battery solution. 


Preparing the Zincs. The zinc rods must be 
coated or amalgamated with mercury by means 


CONSTRUCTION. 27 


of a good dipping in dilute sulphuric acid, Fig. 11, 
to clean them, and then a rubbing with the mer- 
cury. A plate to hold the mercury, and a long 
wide test tube for the washing solution for the 
zine will be found convenient. 

A long lifting arrangement can be made so that 
all the zincs will be raised at once or lowered when 
so required. This is done by heating a board 
and then painting it with melted paraffine. At 
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Fic. 12.—Manner of inserting brass screws to engage 
with zincs in a paraffined board with machine screws. 


Fic. 13.—A special brass rod drilled and tapped with a 
thumb screw attached. 


regular intervals a brass rod or screw is driven into 
the wood, Fig. 12 and Fig. 13, with a screw end to 
engage with the zinc rod below. Above it is used 
as a contact by drilling a hole in the other end, 
then a hole in the side to adjust the wire and using 
a thumb screw to make tight contact or simple 
brass machine screws may be used. A tongue and 
groove on the side supports to guide the lifting 
piece, Fig. 14, when raised or lowered, and a pin 
to hold it when in position will prove cheap, 
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serviceable and very convenient in the case of a 
number of cells. These cells can be purchased at 
twenty five cents or less apiece in lots of.a dozen 
or more. 


Building the Arc Lamp for a Uniform Wave 
Train. An arc lamp built to produce electrical 
waves must have the following qualifications: It 
must be able to keep its arc constant; it must be 
capable of producing oscillations which will give 
audible speech in the receiver; it must send out 
waves that will reach a station provided with the 
proper apparatus. Therefore an arc to begin with 
must : 

First.—Keep its arc constant and thus preserve 
conditions necessary for wireless telephoning. 

Second.—It must produce waves of 30,000, 
40,000, 50,000 or over per second in air, or from 
150,000 to 300,000 in hydrogen. 

Third.—It must produce waves with carrying 
power over fixed distances. 

In this latter respect it may be noted that 
“reaching distance,’ and the radiating power of 
the antennez, are associated with the wave length. 


Keeping one Electrode Cool. The arc lamp is 
built with one electrode of copper water-jacketed 
or cooled in some simple manner as indicated in 
Fig. 15. The use of a hollow copper rod with a 
water circulating system attached is not difficult 
to install or use for simple experiments. More 
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than one arc may be used in series as is often the 
case to get more power from the apparatus. When 
the copper electrode is above it 1s positive and is 
made in crater form. 

A large copper cylinder to which the copper 
electrode or tube is attached, Fig. 16, may be 
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A water cooled electrode of oscillation 
producing arc lamp. 
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readily constructed. It need not necessarily be 
of copper, but could as well be tin, without risk 
to the experiment. When the copper or tin vessel 
to which the electrode is soldered is filled with water 
sufficient cooling is thereby obtained for the ex- 
periment. The under carbon is regulated upward 
by hand. It might be advisable to have the hollow 
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copper electrode made with a thread at one end 
to fit into a copper washer, Fig. 17, at the bottom 
of the cylinder. If this washer is tapped a new 
copper tube can be inserted whenever the old 
one wears away. The electrode end would natur- 
ally be made thick to stand the action of the arc 
as long as possible. 


RECEPTACLE 
TO. HOLD WATER 


COPPER TUBE 
FITTED TO WASHER 
OTTOM 
OF RECEPTACLE 


COPPER WASHER 


= t_. 


Fics. 16 and 17.—Method of cooling are with reservoir 
and attaching copper tube to bottom. 


A Horizontal Water Cooled Arc. If the copper 
‘tube is mounted horizontally and a water pipe 
connected to it, Fig. 18, the drainage can take 
place from the side, and then the carbon be used 
for adjustment, Fig. 19, by means of a thread and 
handle. The skill involved for such a construc- 
tion is not unusual in any sense and therefore the 
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only problem that might arise in the minds of 
amateurs is that of getting the current for the arc 
to operate. 


Using a Magnet to Act on the Arc. When a 


magnet is used to act on the arc, even though the 


arc 1s short, more volts are required to support it. 
For instance Poulsen found that it required 440 
volts to keep the are going with an are only 3/25 
of an inch in length. But the use of a magnetic 
spray or field acting on the arc, Fig. 20, means 
much more powerful waves in the condenser. On 
account of this, more energy or more. radiation is 
produced at the distant point, and better effects 
produced in consequence. The distance, the length 
of the arc, the character of the radiations as re- 
gards their intensity and quantity are all concom- 
itants of each other. In other words, the quality 
of the transmission is dependent upon the radia- 
tions, and the radiations upon the transmitter. 
Whatever means can be employed to improve the 
transmitter therefore helps most to solve the 
difficulties in wireless telephony in its present 
experimental state. 


——— a - 


CHAPTER TIT. 


The Active Length of the Arc. That which is 
called the active length of the arc must be pre- 
eemveaseor “the oscillations cease. The active 
length of the arc may be increased as the current 
is increased but is decreased with the frequency. 
Memsequentiy ii the correct currerit called -the 
critical current, passes its highest safe value, Fig. 
21, the air fails as a wave producer. On the other 
hand if the active length of the arc is not pre- 
served in accordance with the increase in current, 
the are will also lose its wave producing power and 
become innocuous. 

Because of these conditions limiting the length 
of the are and the current, the magnetic spray 
serves its purpose in holding the arc down to a 
small dimension, Fig. 22, yet permitting much 
more energy to be absorbed and dissipated by it 
in the form of waves. The extra voltage required 
necessarily means additional energy and can re- 
main active with much heavier currents. 

For instance, whereas the energy consumed in 
one experiment conducted over a distance of be- 
tween 150 to 200 miles was only 100 watts in 
actual radiation, the amount rose to 400 watts 
through the introduction of a magnetic spray. 


CE Wl = 
[or9) 
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How Radiation is Increased. Radiation is in- 
creased by causing an increased absorption of 
power at the arc as already stated. It is also in- 
creased by surrounding the arc with hydrogen or 


WITH ARC TOO LONG 
IT BECOMES INACTIVE 


WITH CURRENT TOO GREAT 
ARC BECOMES INACTIVE 


——aaa 


WITH ARC TOO SHORT 
ARC BECOMES INACTIVE 


SS 


WHEN FREQUENCY IS TOO HIGH 
THE ARC NUST BE SHORTENED 


= 


Fic. 21.—Conditions which in a general way govern the 
production of an arc and limit its active length. 


a gas of high conducting power or of the same 
general physical properties. Radiation in this 
sense is very similar to the reaching power and 
intensity of a search-light. Theoretically the 
light waves as well as the electric waves reach a 
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considerable distance, but it is evident that 
enough must be at a given place to affect the re- 
ceiving apparatus definitely. Intense hght well 
focussed will reach far, but ether waves of a 
slower beat though reaching farther cannot be 
focussed to any extent. This is one of the diffi- 
culties which lead to so much waste of energy to 
gain a minute effect a distance away. 


BLAST 


eu 


il i 


Fic. 22.—With a short are the magnetic blast permits 
more energy to flow. 


Current and Volts Required by the Arc producing 
the Waves. The originators of wireless telephony 
use various pressures for their arcs. When only 
carbons in couples are used burning in air, they 
are burnt in pairs and as many as six pair at a time 
are used with a pressure of 220 volts. Ernst 
Ruhmer built an arrangement for the carbon 
couples by means of which he was able to regulate 
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all the carbons simultaneously or independently 
as shown in the illustration, Fig. 25. 


SET SCREW FOR HOLDING 
THE POSITION AFTER RAISING 
OR LOWERING THE UPPER 

: CARBONS BY MEANS OF 


SET SCREW FOR 
CLAMPING CARBON 


FOOT PLATE 


Fic. 23.—Ruhmers arrangement of six carbon couples 
burning in series with 220 volts and 5 amperes pro- . 
ducing 500,000 waves per second with a screw 
regulation. 


In a case of this kind with a voltage of 220, 
about 5 amperes was found to be the limiting cur- 
rent. It is presumed by the experimenter that 
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waves to the number of 500,000 per second were 
produced by thismeans. When the voltage supply- 
ing the carbons is fixed it will be noted that the 
amount of power radiated as waves is directly 
proportional to the wave length. A table will 
. best serve to illustrate this point. 


TABLE SHOWING RELATION BETWEEN RADIATION AND 
LENGTH OF WAVE. 


Length | Amount 
of of 

Wave Radiation. 
UTS PCOS ile Opal a a Calli Gal 

eae Oi oe, Twice as much 

: TE ne ee ee Three times as much 
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Many of the builders of wireless apparatus use 
higher pressures than this because by so doing they 
obtain more radiation with a limited length of arc. 


Getting High Voltages. The reader desirous of 
experimenting with wireless telephonic apparatus 
is face to face with the proposition of getting a 
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high voltage when necessary. There are many 
ways of doing this, though none of them are par- 
ticularly cheap. With the amateur the battery 
outfit always appeals the strongest, but there is 
the handling of acids, bichromate of potash, 
mercury; etc. To experiment: along the m@miess 
modern lines a high voltage must be secured from 
one of the following sources some of which are 
dangerous :— 


SouRCES OF HIGH VOLTAGE DIRECT CURRENT. 


Volts. 

Many bichromate aoa cells in 

Berickn toe Cia a 
An are ietine Sate steele scarce Sue's 2 OU Gr 
A street railway sireaies Yukio Rola atets Raat 500 to 750 volts 
Accentralstation tiie ks ee nr eee 115 volts to 230 
A rotary transformer . nes ie . 100 to 2000 volts 
Storage cells sheen in percisiaioa | 

and discharged in series....... Same as primary cells 


Using a Rotary Transformer. If alternating 
current is obtainable, then the simplest thing to 
do is to use an alternating current motor to drive 
a direct current dynamo with a new winding on its 
armature to meet the occasion. The dynamo 
to be driven need not depend upon a motor, it 
may be hitched to a gas engine, water power or 
steam engine. But it must be wound to give 
the proper volts and amperes for the arcs employed. 

By using a small generator to give the correct 
energy a great deal of trouble is saved, but it is 
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evident that the power must be obtained or the 
experiments cannot go on. 


Using Few Cells for High Tension Power. Ifa 
low volt motor is employed, a few large primary 
cells will develop considerable power for the pur- 
pose. The cells can be constructed of wood lined 
with lead. The electrodes of carbon and zinc 
can be made an inch thick, Fig. 24, and 12 by 18 
inches in dimensions. A dozen cells like this will 
suffice. Each zinc plate can have two carbons 
to it, one on each side. By means of a dozen 
cells, with well amalgamated zincs at least 100 
amperes can be obtained and a pressure of 25 
volts. The output thus becomes 100 & 25 = 2500 
watts equal to 2.5 kilowatts or about 3 horse power. 
The solution in this case would be the same as 
with the carbon cylinder cells. 

By directing this power into a dynamotor 
which may consist of one machine with a winding 
and commutator for 25 volts on one side and 500 
volts on the other, the 2500 watts are transformed 
from 25 volts and 100 amperes into 500 volts and 
5 amperes, quite suitable for the wireless telephone 
experiments. 

If a composite machine is not available, two ma- 
chines may be belted together, one wound for the 
low ‘pressure power and the other for the high 
pressure power. Otherwise, it may be necessary 
to charge storage cells in multiple as shown in 
the table and discharge them in series. 
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The use of a great number of primary cells is 
considered a nuisance, otherwise there is no reason 
why they should not be used, though the purchase 
of several hundred for heavy work would mean 
expense and trouble unless the system already out- 
lined for managing the zincs is followed. There- 
fore a power supply is by far most desirable. 


Ruhmers 440 Volt Transmission System. By 
making use of the six arcs in series as illustrated 
and a pressure of 440 volts Ruhmer reached over a 
distance of several thousand feet and obtained per- 
fect speech. The details of the apparatus em- 
ployed are not entirely given but the author will 
endeavor to supply the missing figures. The 
apparatus needed for the test is as follows:— 


Apparatus for the Ruhmer Wireless Telephone 
Test. 

First.—A carbon telephone transmitter as ordi- 
narily employed in telephony. 

Second.—A half dozen primary cells of the 
bichromate of potash type or an equal number of 
storage cells. 

Third.—Two condensers capable of adjustment, 
made of paraffined paper and tinfoil consisting of 
about 20 sheets, 12 inches square. 

Fourth.—A coil consisting of a primary and a 
secondary, about 6 inches in diameter, and 8 
inches long consisting individually of the follow- 
ing:—For the primary winding 50 turns of No. 14 
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B. & S. gauge; for the secondary connected to the 


microphone circuit, 500 turns of 20 B. & S. gauge.. 


This last winding, placed outside the other must 
be sectioned off, so that 25 or 50 turns at a time 
can be used or 100, 150, 200, etc. This is done by 
commutating each section of the winding. 

Fifth.—A primary and secondary coil, wound on 
a cardboard tube one foot in diameter consisting 
of equal turns; 25 or 50 turns of 14 B. & S. gauge 
for the primary and the secondary respectively. 

Sixth.—An electrolytic detector to be described 
later. 

Seventh.—A tuning coil for the receiving aerial 
consisting of 400 turns of No. 18 B. & S. with a 
sliding contact. 

Fighth.—A telephone receiver of regular con- 
struction. 

* Ninth.—Two aerials about 60 feet in height, 


consisting of wire about No. 10 or 12 in size B. & S. 


gauge with a few smaller wires ‘leading to the top. 


Auto Coherers. What is meant by auto coherers 
is a form of detector which does not need a device 
for restoring its working properties when in use. 
A detector of this kind works automatically. It 
consists of a glass tube with three instead of two 
plugs of the following material. 


First.—The plug at each end is carbon fitted to 


enter the glass tube. 
Second.—The plug in the middle of the glass tube 
is of iron. 
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Third.—Between the iron plug and the carbon 
plug on each side of the iron plug is a drop of 
mercury. 

Professor Fessenden’s liquid barretter is of the 
thermal type but extremely sensitive and delicate. 
It consists of a loop of fine platinum wire 0.00006 
of an inch in diameter sealed in a glass bulb. In 
this form it is affected by the oscillations and pro- 
duces slight changes of heat. Its resistance being 
thus varied the receiver is affected and sound pro- 
duced. When acid is used or any other liquid, 
the name naturally is changed to that of liquid 
barretter. 

The magnetic detector is Marconi’s invention 
and operates automatically. One of the earliest 
types of coherer was mechanical, built by Dr. 
Hertz the originator of the science of electric 
waves. It was a loop of wire, well suspended in 
a delicate manner and affected by magnetic waves 
produced by oscillations. 


Wave Detectors. For the detection of waves 
in general, by which is meant wireless telegraphy 
and telephony, many inventions have been made. 
They can be variously classified in the following 
manner according to their chief characteristics :— 

First—Magnetic wave detectors. 

Second.—Thermal wave detectors. 

Third.—Mechanical wave detectors. 

Fourth.—Electrolytic wave detectors. 

Frifth—Cohering or filing wave detectors. 
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The magnetic, electrolytic a cohering alee rae 
tors are in general vogue, though the possibili 


The electrolytic and thermal detectors are the be 
to use for wireless telephoning. The clectrolyti 
is at present the easiest to construct. 4 


~ 


CHAPTER IV. 


The Electrolytic Detector. To build an electro- 
lytic detector a simple design can be adopted. 
The adjustment is carried out by means of a metal 
strap with an adiusting screw in it and a fine 
Wollaston wire attached... Thiswire can be 
purchased for a small sum. The cell consists of a 
carbon block hollowed out, Fig. 25, mounted on a 
base and then filled half full of nitric acid. The 
fine wire just dips into the acid when adjusted 
but it can be experimentally set by listening to 
the receiver in the same room with or in the 
neighborhood of the arcs. The adjustment of the 
aerial can be made in the same manner by gradu- 
ally increasing the distance after each resetting. 


Sectioning off a Coil. The coil may be wound 
in separate turns of say 50 apiece and the ends 
connected as shown in the illustration, Fig. 26. 

A groove is cut into a base board and a brass 
piece tongued to fit into the groove and with a 
sliding contact piece is used to section off the wind- 
ing. The beginning of the first coil ends in the 
binding post on the left. The beginning of the 
next section and the end of the first on the left are 
connected to a brass strip over which the sliding 

47 
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contact passes and presses. By this means the 
various sections of the coil can be used as required 
and if the turns are subdivided down to 5 or 10 
apiece the same system holds good. In tuning 
coils of simple make the insulation is rubbed off 
in a straight line along the coil and a sliding contact 
with a lowtger strip presses upon it directly, the 
connections being the same. 


£- ADJUSTING SCREW 


BRASS STRAP 


CONNECTION TO BINDING 
POST FROM STRAP 


Se — ——_WOODEN- BASE ————- Lass 
SS —|—_ 


CONNECTION FROM CARBON 
TO BINDING POST 


Fic. 25.—Method of making an electrolytic detector. 


The Tuning Coil. By means of this system the 
so-called tuning coil becomes a very simple proposi- 
tion. It consists of a coil about a foot’or 18 inches 
in length wound with No. 18 B. & S. gauge double 
cotton covered and heavily shellaced; a file. or 
knife is used, and with it the insulation rubbed off 
very carefully in a straight line. The coil is then 
mounted on a wooden base securely and the 
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sliding contact made by means of a brass piece 
supported on two parallel rods which take up the 
pressures of contact as shown in Fig. 27. 


Setting up the Wave Producing or Transmitting 
Apparatus. The first section of the apparatus to 
be set up is the transmitting circuit. This consists 
of the following parts, Fig. 28. 


/ BRASS ROD HELD TIGHT 


PLATE HOLDING COIL 


— BASE 
= 
| = fe) 
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S | — ) | INSULATION RUBBED OFF = S 
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= oe 

S- CONTACT FROM -—|- SPRING CONTACT fs 


ONE END OF COIL 7 


‘ BRASS ROD HELD TIGHT 


Fic. 27.—Sliding contact on rubbed insulation of coil. 


First.—A primary coil connecting to the positive 


pole. 
Second.—A small capacity condenser, built of 
material able to stand a high tension current and 
of .031 microfarads capacity. Instead of a built 
up condenser, a set of 7 or 8 Leyden jars can be 
used, of about a half gallon size, the number being 
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varied to suit the circuit. But a condenser sec- 
tioned off as shown, Fig. 29, will also do. . This 
enables the capacity to be changed and permits ~ 
of a larger construction as for instance 100 sheets 


NEGATIVE PLATES CONNECTED HERE 


POSITIVE PLATES CONNECTED HERE 
A * 


PLUG HOLES 
TINFOIL PLATES SEPARATED 
BY PARAFFINED PAPER 


ao 


Fic. 29.—Method of sectioning off a condenser in 10 parts 
so that if mounted in a wooden box with a set of 
brass plug holes they can be plugged and thus 
each section of the condenser thrown into 

service. : 


of the dimensions given. (See Making Wireless 
Outfits by the author.) 

Third.—A primary coil as described consisting of 
25 or 50 turns of 14 B. & S. gauge. This coil can 
consist of 500 turns if it is sectioned off for tuning 
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so that few or many turns may be used at the 
option of the experimenter. 

Fourth.—A coil of 50 turns of heavy wire about 
No. 12 B. & S. gauge. 

F'ifth.—An arc or set of arcs enclosed or not en- 
closed in a hydrogen envelope. | 


Testing for the Right Current. When the cur- 
rent is arranged with the microphone, coils and 
condenser in place the arc will develop waves 
when the correct adjustment is made. The singing 
arc was developed originally by several inventors 
for direct telephonic purposes. Some use carbons 
solely, which are in the form of discs rotating, and 
‘making an arc between their edges. In other 
cases only one electrode rotates, either the copper 
or carbon if two separate materials are employed. 
The gain obtained in oscillations by surrounding 
the arc with a gas, is also to be noted in connection 
with the additional energy it can consume. But 
in the experiment now considered the six pair of 
arcs in air will suffice. 


Use of Hydrogen and Illuminating Gas Around 
the Arc. An arc will not be active, that is to say, 
produce oscillations and sing unless it has a certain 
length, obtained by testing. With a water cooled 
electrode and 220 volts a current of less than 6 
amperes is required. If no water cooled electrode 
is employed only 4 amperes are necessary. Ordi- 
nary illuminating gas surrounding the arc or a 
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bunsen burner flame playing on it (Fig. 30), ina 
suitable chamber, a slotted cylinder of iron, will 
greatly intensify the oscillations. Hydrogen has 
been frequently employed for this purpose but 
lighting gas is cheaper and more convenient and 
was found by Poulsen to quite serve the purpose. 


ARC BURNING 
IN HYDROGEN OR 
ILLUMINATING GAS 
OR A GAS 
WHICH CONDUCTS 
HEAT WELL 


ARC 
BURNING IN AIR 
RADIATION LIMITED 


FCR GAS 


RADIATION OF WAVES 
GREATLY INCREASED 


Fic. 30.—Method of greatly increasing the radiation of 
the electric waves by using a gas envelope. 


It is estimated that with a water cooled electrode 
and a gas envelope around the arc oscillations 
reaching 500,000 a second are obtained. 


Setting up the Microphone Circuit. Getting as 
much energy as possible through the microphone 1s 
an excellent thing to do, but the danger of packing 


OO 


CONSTRUCTION. 55 


the instrument is present under these circum- 
stances. Fessenden devised one with special 
carbon contacts to carry a heavy current, and 
finally adopted one made of soapstone - with 
platinum iridium contacts and carrying, to use his 
own words, “a teaspoonful of carbon granules.”’ 


Fic. 31.—The Blake carbon Fic. 32.—The Edison car- 
transmitter. bon transmitter. 


With an arrangement like this 15 amperes were 
carried continuously. 


The Commercial Microphone. The microphones 
made and used to-day are of the Blake carbon, 
Fig. 51, and Edison-Berliner Transmitter type, 
Fig. 32. As shown in these illustrations, the 
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action of the diaphragm on the carbon button is to 
compress it and release it alternately. The effect 
of this is to reduce, Fig. 33, and increase the re- 
sistance of the carbon button. The consequence 
is that any current flowing throughout it is cor- 
respondingly varied and a form of undulating cur- 
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Fic. 33.—Difference between currents through pressure 
on carbon. 
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rent wave, Fig. 34, results in the circuit containing 
the carbon transmitter, primary cells and coil. 


Preserving the Overtones. Characteristics of the 
individual voice depend upon the overtones or 
harmonics which give it the tzmbre as it is called. 
If vocal chords are identical in every other way 
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they are different in the production of the over- 
tones which distinguish them from each other. 
Therefore any wireless system to succeed must 
have a transmitting microphone capable of pre- 
serving the overtones, and a source of electrical 
oscillations which retains the harmonics in trans- 
mission from point to point. 


Parts of the Microphone Transmitting Circuit in 
Action. The secondary of the coil, whose primary 


ad 
_— CURRENT IN CIRCUIT WITH TRANSMITTER IN USE 


Fic. 34.—Current waves shown with and without 
“overtones. 


is interposed in the main line is now connected up 
to a microphone of the commercial type and a half 
dozen bichromate cells put in circuit as shown in 
Fig. 35. When spoken into the carbon button is 
rapidly pressed and released and a series of electric 
undulations pass into the secondary coil sur- 
rounding the primary attached to the power line. 
The effect of the microphone circuit upon the arc 
circuit is obtained by means of these two coils 
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wound in close juxtaposition. They must be 
experimentally tested to get the best effects by 
sectioning each off as described 1f possible. Other- 
wise they may each be built up in layers of 20 or 
40 turns apiece until the best results are obtained. 
When the microphone is used the electric waves 


METAL MAST 


Fic. 36.—Aerial to catch wireless telephone waves. 


produced in the are are affected, and the otherwise 
uniform wave train proceeding from it has the 
superposed effect of the microphone waves to carry. 


The Aerial at the Sending End. The aerial at the 
sending end must be adjusted so as to give the best 
results. This is possible in the case of any aerial 
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by regulating its height, its design, as far as 


extraneous wires are concerned, and the tuning or 
adjusting coil connected to it. One end of the 


aerial is grounded and in consequence the wave 


effect, Fig. 36, is imparted to the earth as well as 
to the ether above its surface. The ether is above 
as well as below the earth, and the only influence 
solid matter may have is to either alternate or 
dampen if not entirely destroy the waves. 


Forms of Earth Waves. The various forms of 
earth waves projected by the arc and appearing 
above and below the surface of the earth are con- 
jectural. But there is considerable reason for 
believing that they do not differ essentially from 
certain fundamental forms known to the physicist. 
Any wave form produced above and below the 
earth at the same time is apt to be dampened below 
because of the presence of conducting matter. 

The general idea therefore is that the waves are 
‘ hampered in their free progress through various 
degrees of absorption. Ina wireless telephone case, 
the oscillations are uniform and appear mainly in 
the ether above the earth. It would appear from 
a consideration of the principles involved that the 
ether waves in the earth, Fig. 37, being short and 
rapid would be readily absorbed or damped out. 
Consequently provision must be made on the one 
‘hand, to make use of those which reach their desti- 


nation above, and those which arrive below as_ 


per Fig. 38. 
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A TRAIN OF ETHER WAVES 
REVERSAL OF ELECTROSTATIC WAVES WITH A HIGH FREQUENCY: CURRENT 


é 
FORM OF CURRENT PRODUCING ABOVE ETHER WAVES 


Fic. 37.—Absorption or damping of waves in the earth 
and the reversed waves shown alternately by arrows, 
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Double Form of Aerial Needed. The indications 
are therefore that a double form of aerial is needed. 
One that will absorb the upper waves and one to 
absorb the lower. On the other hand the higher 
strata of the ether is undoubtedly carrying another 
section of the waves possible less distorted and im- 
paired than the medium below. For this reason 
a horizontal screen or grating of wires above the 
mast might be effective as well. as other possible 
forms of wave catchers. 
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Fic. 38.—Vertical wire screen to localize the upper waves. 


The Receiving Circuit. The circuit receiving 
the waves must have an aerial or mast with a tuning 
coil attached. In addition it possesses a con- 
denser, an electrolytic detector, a cell of constant 
type and a telephone receiver. The telephone 
receiver will produce sound with the most minute 
current as may be ascertained from the following 
extract referring to an especially sensitive form of 
wireless telephone receiver which has two magnets 
instead of one acting on the diaphragm. 
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A sound is produced in a telephone receiver by 
a current equal to .000,000,000,000,6 (six ten 
trillionths) of an ampere in intensity, or such a 
current as would deposit about .000,000,000,000,05 
(three hundred trillionths) of a cubic inch of pure 
copper per second. With a voltage of 000.5 repre- 
senting the difference in potential between two 
terminals, an audible sound is maintained in the 
receiver. In other words it would take 10,000 
years for such a force to raise one gram of distilled 
water from zero centigrade to one degree above. 
These effects can be considered 10 to 25 times 
more powerful if a modern telephone receiver is 
employed. 


CHAPTER V. 


Setting up the Electrolytic Detector. This instru- 
ment is very delicate and its fine wire point must 
just about touch the acid surface. The instru- 
ments are set up as shown in Fig. 39. The ad- 
visability of using an insulating joint in the aerial 
is obvious. Above the joint the aerial is insulated 
from the earth. Below the joint it is in contact 
therewith. An insulating joint consists of two 
pieces of gas pipe firmly fixed in a hard insulating 
mass and generally employed for the purpose of 
insulating an electrolier from the gas pipe support- 
ing it. An aerial consisting of a brass gas pipe, 
connected outside with copper wire or with copper 
wire attached to it, can be readily set up by this 
means. The lower end would then be grounded 
and could consist of a gas pipe as well, the section 
a foot or more above the earth or in the house 
having an insulating joint screwed to it as shown 
in Fig. 40. 


Failures to be Met With. Many disappointments 
may meet the experimenter in this remarkable 
field of science. But as speech has been transmitted 
with the means provided and described it is evident 
that “what man has done man can do.” In 
other words the coils and condensers must be 
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adjusted properly to get good results. Coils that 
are built sectionally cannot fail because only that 
part of them is employed which is absolutely 
necessary in any test. The arcs will give trouble 
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Fic. 40.—Use of an insulating joint, which must be used 

with a brass or copper pipe. The gas pipe, if of 

iron, kept conductive as required by copper 
wires wound around it. 


at first, until eventually waves are not only pro- 
duced from them, but caught at the other end and 
used. The use of a high pressure arc is unavoidable 
for distances of any importance. A break spark 
method is. possible but has been dropped by all 
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experimenters. The serious workers provided with 
a long purse can obtain the best apparatus. They 
will be able to purchase generators, coils, and other 
apparatus of the best quality, but while excellent 
for the purpose a great deal can be done at home 
with simple tools. 


The Collins System of Wireless Telephony. 
Among the first tests made by him were those 
between Newark and New York, a distance of 
twelve miles. The next took place. between 
Newark and Congers, N. Y., a distance of thirty- 
five miles. A third test was made between Newark 
and Philadelphia a distance of over seventy-five 
miles. | 

The general outlines as shown in Fig. 41 com- 
prise the main features of the system. The oscilla- 
tions are developed by means of two revolving car- 
bon discs between which an arc is produced and 
preserved at a uniform length. A high tension 
direct current is generated by means of a motor 
dynamo, which receives the 500 volts of the 
commercial power line and raises it to 5000 volts 
for the arc. As may be noted in the sketch, blow- 
out magnets are employed by means of which a 
short arc can be preserved, produce oscillations 
and consume a heavy input of electricity. 

The aerial is connected to an auto transformer 
which further increases the voltage to a value 
claimed at 100,000 volts. By means of a resonance 
tube, consisting of a bulb with two electrodes 
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nearly touching and an observation of the glow at 
the ends of the electrodes, resonance can be watched 
and adjustments made until it is secured. 


The Resonance Tube. It is suggested to ex- 
perimenters that a tube of this nature be secured. 
It is about 13 inches long, about 2 inches in 
diameter and has two platinum wires sealed in, 
one at each end about ; inch thick. As stated 
the ends nearly touch and the position of the glow 
in the tube determines the condition of the trans- 
mitting circuit as far as tuning is concerned. 

Mr. Collins uses a thermo detector for the 
Waves, consisting of two wires, mounted and 
crossing each other. They are of different metals 
and act most satisfactorily. The inventor claims 
a sensitiveness which detects and acts with power 
equal to one fifty thousandths of an erg. The 
tests between Newark and New York were con- 
ducted by means of an aerial 250 feet high com- 
posed of phosphor bronze. The water pipe was 
used for the ground of the receiving station. 

When the thirty-five mile test was made, the 
aerial connected to the transmitting station (Fig. 
42) was composed of aluminum and elevated 1000 
feet high by means of kites... The line sketch 
shows other features which can be studied out in 
combination with the.brief explanations given in 
the preceding pages. The parts of the receiving 
station are shown in Fig. 43. 7 

The commercialized process in this field is not 
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complete as yet, and for that reason inventors are 
naturally careful of the facts and figures they 
publish. This is done as much to protect the in- 
terests they represent as for their own individual 
advantage. 


What Has Been Done in America. The first 
successful tests of wireless telephony in America 
were made by A. Frederick Collins, at Philadelphia, 
Pa., in 1899, when articulate speech was trans- 
mitted over a stone’s throw distance. In 1900, 
he again successfully demonstrated the truth of 
wireless telephony, by talking across the Dela- 
ware River, one mile, and in 1902, with improved 
apparatus a distance of three miles was covered. 
At Rockland Lake, New York, in the same year 
he established proving stations, with a system 
working in both directions and equipped with 
signalling apparatus. Following that he installed 
wireless telephones on the ferryboats ‘‘ John 
G. McCullough”’ and ‘“ Ridgewood,”’ talking to 
both shores, and subsequently made _ successful 
tests from the Singer Building, New York City to 
the Collins Laboratory, in Newark, N. J., and 
at the Electrical Show, at Madison Square Garden, 
where M. Gugielmo Marconi conversed with the 
inventor over the wireless telephone and in an 
interview praised and approved the new system. 
Professor Fessenden has sent audible speech a dis- 
tance of many miles by means of a frequency pro- 
ducer in the shape of an alternator, a specially 
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constructed transmitting telephone and receiver. 
His classic experiment was between Brant Rock, 
Mass., and a station near New York City. He 
has invented and improved important parts of. 
one of the best known equipments in this field. 

Dr. Lee De Forest invented the audion by means 
of which speech is clearly received at a distance of 
from 10 to 25 miles. His equipments have been 
placed in vessels of the United States Navy for 
experimental purposes. 


[Extract from The New York Times.| 

The first commercial wireless telephone system 
in the world was thrown open to the public in 
Portland, Me., on Friday, April 17, 1909, by A. 
Frederick Collins, the inventor of the system, 
and Mayor Clifford, of Portland, connecting with 
islands in Casco Bay, and marked the beginning 
of the sweeping changes taking place in articulate 
communication throughout the civilized world. 
Since 1899, Collins labored to develop and perfect 
a commercial and practical system and the press 
of America has given him credit as the pioneer in 
the field of wireless telephony. 
Ff Systems constructed and supervised by him 
have been installed in various cities and are in 
working operation. He uses the revolving arc 
and a special thermal detector by means of which 
speech can be transmitted over great distances. 

Summing up the situation, and in doing so, 
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mentioning the names of Professor Pupin in the 
field of Electrical Resonance, Nicola Tesla in the 
field of high frequency oscillations; Elihu Thomson 
in the field of arc lighting and its associated 
phenomena; it is evident that the light is brighten- 
ing. Wireless telephony has been established on 
a substantial basis and it is only a matter of de- 
velopment as to the distance reached. 

There is this to be said as an important and 
closing paragraph: that with wires, telephony is 


badly limited as a means of transmitting speech; ~ 


without wires, however, these limitations do not 
exist. Consequently for long distance service 
wireless telephony is the most logical of all systems. 


Storms will not affect its operation and the ex- 


pense of a central station in communication with 
many others is reduced to a minimum. 
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